The association between cancer and systemic sclerosis (SSc) is known, although the underlying mechanisms remain unclear and epidemiological data is conflicting. Since no data exist on cancer in Italian SSc, we examined the frequency and characteristics of cancer in an Italian cohort of SSc patients to examine whether clinical and/or laboratory SSc-specific features represent a risk for developing malignancies in these patients. A retrospective chart review was carried out of 112 Italian SSc patients of whom 109 were women 3 and were men, aged 63±13 years; 81 patients had limited SSc, 25 had diffuse SSc and 6 had sine scleroderma SSc. Fifteen cancers were found in 14 patients. The majority (60%) occurred after SSc onset (average 16 years), 40% occurred before the onset of SSc (average 14 years). The most frequent was breast cancer (prevalence: 4.5%, relative prevalence:33.3%), followed by uterine cancer and lymphomas (prevalence: 2.7%, relative prevalence: 20% each). Lung cancer was not observed. Cancers were unrelated with SSc type, autoantibodies, organ involvement and treatments. In conclusion, clinical features do not seem to be linked with the risk of developing cancer in SSc patients. Interestingly, and in contrast with published data, no lung cancer was present in our patients, although lung involvement was observed in the majority of them. This finding, consistent with a lower prevalence of lung cancer in the Italian female general population, and the absence of associations between SScspecific features and cancer, suggests that genetic and environmental factors might playa pivotal role in cancer risk in these patients.
The association between cancer and connective tissue diseases, including systemic sclerosis (SSc), is well known, but epidemiologic data are conflicting and the underlying mechanisms are still elusive. While in an earlier series, cancer incidence in SSc was estimated comparable to that in the general population (1), subsequent data showed a significant increase of cancer in these patients of up to 20.4% (2) , especially of the lung and breast (2) (3) . The major risk for SScassociated lung cancer, which in these patients may occur in the absence of history of tobacco use, has been reported to be pulmonary fibrosis (3) , while SSc-associated breast cancer has been often related to the effects of chemo-and radio-therapy (4) .
We retrospectively evaluated the prevalence and the specific types ofmalignancy in 112 Italian SSc patients, searching in the meantime for possible associations between cancers and clinical and/or laboratory features of SSc. To our knowledge there are no data on SSc and cancer in a large Italian case series.
MATERIALS AND METHODS
We retrospectively reviewed the complete medical For each patient the following aspects of SSc were considered: SSc type, digital ulcers, organ involvement, autoantibodies, in particular anticentromere (ACA) and anti Scl-70, and therapy. In particular, for heart involvement arrhythmias, conductance abnormalities, ischemic features, and/or pulmonary arterial hypertension, were considered by means of EKG, Holter EKG, echocardiocolorDoppler and heart catheterization when necessary; for the lung we evaluate the presence of ground glass and/or fibrosis on High Resolution CT scan, forced vital capacity (FVC) < 80% with normal forced expiratory volume at one second (FEV I)/FVC on spirometry, diffusion of carbon monoxide (DLCO) < 80%; for gastro-esophageal involvement we considered symptoms such as reflux-related and evaluated esophageal motor disturbances, oesophagi tis or gastric disease by means of standard X-ray and oesophagogastroduodenoscopy (Table f) .
Statistical analysis
The Stat-View statistical package was used. Continuous data were expressed as averages (standard deviation, range). Differences between mean values were examined using the Student t test. Differences in the contingency table were examined using the chi-square test. Differences between continuous data and nominal variables were studied using ANOVA. A P value <0.05 was considered significant.
RESULTS
Fourteen patients (12.5%), all women, had cancer; one patient developed both breast cancer and melanoma. Breast cancer was the most frequent cancer (4.5% of patients, 33.3% of all cancers), followed by uterine cancer and lymphomas (20% of all cancers, each) ( Fig. 1) . No lung cancers were found, although lung involvement (alveolitis and/or fibrosis) was observed in 68% of patients. Cancers were unrelated with the type of SSc (12% of dcSSc and 13.6% oflcSSc patients had cancer), although no malignancies were detected in patients with ssSSc.
The majority of malignancies (60%) developed after the diagnosis of SSc (average 16 years, range 4-56 years), considering Raynaud's phenomenon as the first manifestation ofthe disease; 6 malignancies (40%) appeared before the onset of SSc (average 14 years, range 2-27 years). One patient developed oesophagus adenocarcinoma on a Barrett's oesophagus, although Barrett's oesophagus was found in five SSc patients. No associations were found between malignancies heart or lung involvement, nor with digital ulcers or autoantibodies (Table II) .
Six cancer patients underwent radio-and chemotherapy; seven patients had surgery and one patient had laser-therapy for an adenocarcinoma on Barrett's oesophagus. In none ofthem the characteristcs ofSSc were consistent with a paraneoplasic phenomenon (Raynaud's phenomenon and autoantibodies were present in all patients and no remissions were found after treatments).
None of the 17 patients who received at least one immunosuppressive drug (cyclophosphamide, azathioprine, cyclosporine A, methotrexate) developed cancer. None of the 112 patients received hormonal drugs.
DISCUSSION
To our knowledge this is the first study carried out on a large cohort of Italian patients to address the (6) . The frequency of cancer in our SSc patients (13.4%) lies in between the wide reported range (3.6%-20.4%) (1-2). There were no differences between 1cSSc and dcSSc, in agreement with certain (7) , although not all studies (2, 8) . No published data exist on cancer in ssSSc.
The most frequent type of cancer in our series was breast cancer, with a prevalence (4.5%) similar to the national average (4.2%) calculated from the Italian National Cancer Registry (9) , and in agreement with previous data reporting a frequency in SSc from 2% to 5.4% (3, 7) .
Uterine cancer and lymphomas were the second most frequent malignancy in our patients. Reports of uterine malignancies in SSc are few (10-11), although they represented 6.7% of all malignancies in the Chatterjee series (12) .
Our data are in agreement with the reported increased risk of SSc patients for haematological malignancies, including NHL and HL (13) (14) . It deserves to be mentioned that one of our 3 patients with SSc and NHL, had Sjogren's Syndrome (SS), since SS is a known risk for lymphoma (15) .
No relationship was found between cancer and organ involvement, and, although it is still debated whether Barrett's oesophagus is a risk for oesophageal cancer (16) , ours and previously reported data (17) do not seem to indicate Barrett's oesophagus as a risk for cancer in SSc.
Interestingly, and in contrast with the majority of the reported data (3, 18) , no lung cancer was present in our patients, although lung involvement (alveolitis and/or fibrosis) was observed in 68% of them. It is worthy of mention that there is a lower prevalence of lung cancer in the Italian female general population (19) compared with that of other European regions (20) .
This finding, coupled with several reported data, including the recent observation of a high frequency of lung cancer in non-smoker Asian women (21), the lack of cancer risk in SSc patients living in the Detroit area (12), the low or even absent risk for breast cancer in SSc French or Swedish populations (13) (14) 22) , the high risk of gastrointestinal cancer in Japan (23) and in Japanese SSc (24) , suggests that genetic and/or environmental factors might playa pivotal role in SSc-associated cancer.
We did not find any link between cancer and immunosuppressive treatments, nor could the SSc of any of our patients be considered a paraneoplastic phenomenon, since Raynaud's phenomenon and autoantibodies were present in all patients and no remissions were found after chemotherapy, radiotherapy or surgery (25) .
Our study has several limitations; in particular, we were unable to evaluate family history or other risk factors, including smoking and pregnancy/ nulliparity.
In conclusion, the absence of aSSOCIatIOn between SSc clinical features and malignancies, and the absence of lung cancer in our series, which is consistent with a low prevalence of lung cancer in the Italian female general population, suggest that the risk of developing cancer might be rather related to genetic and/or environmental factors.
More studies on large sample sizes in different countries are needed to allow a better definition of SSc-related risk of cancer and to improve our knowledge on the mechanisms linking autoimmune diseases and cancer.
